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{irincliples fur the estabi?s'ment of rallrced freight rates in
sociallst munsgement]se Arintaipy postroeniia zheleznodorosimykh
gruzovykn tarifov v rotaalistirheskcr khozlaistve, Moskva,
Transport, 1%64e 46 pe (Mescow, Toai0iimyl nauchno-issledovatel Y-
skiti ‘natitutl zheleznodurnzhrep transporta, Trudy, no,278),

(MIRA 1717)
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VINOGRADOV, A.N.; LIVSHIN, G,L,; OHRAZISOVA, R.I.; TULUPOV, L.P.;
Prinimall uchastiye: RAZORENOVA, L.K., inzh,; DUBINKINA,
L.I., inzh,; PODGORNYKH, A.L., inzh,; LAVRENT'YEV, K.V.,
retsenzent; MINAKOV, A,D., retsenzent; NESTEROV, Ye.P.,
retsenzent; STEFANOV, N.Ya., retsenzent; USHAXOV, P.S.,
retsenzent; KRISHTAL', L.I., red.; KHITROVA, N.A., tekhn.
red, S

[Calculating machines in accounting, planning and administra-
tion in railroad transportation)] Vychislitel'naia tekhnika v

uchete, planirovanii i upravlenii na zheleznodorozhnom trans-
porte. [By] A.N.Vinogradov i dr. Moskva, Transzheldorizdat,

1963. 407 p. (MIRA 17:2)
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BERLYAND, A.U., otv, za vypusk; KRISHTAL', L.I,, red.;
VOROTNIKOVA, L.F., tekhn. red,

[Collection of materials on traffic safety; excerpts from
orders and instructions issued the Ministry of Railroad
Transportation on traffic safety] Sbornik materialov po
bezopasnosti dvizheniia; vyderzhki 4z prikazov i ukazanii
Ministerstva putei soobshchenilia po bezopasnosti dvizheniia,
I2d.2. Moskva, Transzheldorizdat, 1963. 206 p.

(MIRA 17:2)
1. Russia (1923~ U.S.S.R.) Upravleniye glavnogo revizora po
bezopasnosti dvizheniya, 2, Starshiy pomoshchnik glavnogo re-
vizora po bezopasnosti dvizheniya Ministerstva putey soobshche-
niya $8SR (for Berlyand).
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FETROV, Vsevolod Ivanovich, kand, tekhn. nauk; KRISHTAL', L.I.,
red. T L TR,

[Tranaportation and economic ties of the U.S.S.R.] Transportno~
ekonomicheskie sviazi SS8SR; sbornik statei. Moakva, Transport,
1()650 170 pc (an’x'. 18:1‘)

1. Moscow, Institut kompleksnykh transportmykh problem,
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ZAKHARENKO, Nikolay Nikolayevichy ITKIN, Lov Merndeleyevich;
KRIS}HAL ’ L Io‘ red,
[Ways to increase labor productivity in railroad
transportation] Puti povysheniia proizvoditel'nostd
truda v khozislstve dvizheniia, Moskva, Transport,
1964. 151 p, (MIRA 17:12§
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- FOROWAREV, Sorgey Aleksandrovichy KRISHTAL', l.i., red,

[Long-term planning of suburban passonger trangporta~
tion; in the eectiun and on the railroad as a whole]
Ferspoktivnoe planirownie prigorodnykh perevozok pas-
sazhirovy na otdelenii i zheleznoi dorogo. Mosikva,
Transport, 196,. 3/ p. (MIRA 17:11)
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VLADIMIROV, V.A.; KRISHTAL', L.I., red.

{original statistical accounting on rajlroads] Per-
vichnyl statisticheskii uchet na zheleznykh dorogakh.
Moskvn, Izd-vo *Transport,® 1964. 57 p.

(MIRA 1717)
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POLGHANEV, Serpgey Aleksandrovichy KRISHTAL', L.1.; red.

[Long-term planning of submilsn passengsr transportation;
on railrosd lines and sectious] Perapektivnoe planirova-
nie prigorodnykh perevozok passazhirov; na otdeleonii i zlie-

loznol doroge. Moskva, "Transport," 1964. 34 p.
(MIRA 17:8)
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BRRISHTALY, L.1,, red.

[Establishing the norms for industrial supplies of materials
and spare parts in locomotive and car derots; methodological
ranual) Normirovanie proizvodstvennykh zapasov raterialov i
zapasnykh chastel v lokomotivnykh i vagornykh depo; meteodi-
cheskoe posobie., Moskva, Transport, 1964, 29 p.

(MIR4 17:€)
1, Moscow, Vsesoyuznyy nauchno-issledovatel'skiy institut zhe-
leznodorozhnogo transporta,
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PETROKANSKIY, B.I.; ZVEREV, N.P., retsenzent; MIZIN, V.I.,
retaenzent; PEIROV, A.I., retsenzent; KJQLSHTAL y L.1., red,

(statistical accounting and the work analysis of a railroad
branch] Statisticheskii uchet i analiz raboty otdeleniia do-

rogi. Moskva, Izd-vo "Transport," 1964, 218 p.
(MIRA 17:5)
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IVLIYEV, I,V.; PETRUKHNOVSKIY, I,V.“retsenzent:; KRIMNUS, G.Kh.
retsenzent ; NAUMV, G.1. retsenzent ; ORLOV, V.N.
retoenzent 3 TUCHKEVICH, T.M, reisenzent ; USHAKOV sP.S.
retsenzent j CHERNUKHA, N.T. retsenzent EDEL'SHTE!N.
P.G. retsenzent ; KRISHTLL L.1., red.s VMIC}ENKO, N.G.,

kend, ekonc n&uk, red,; USENKO

L.A,, tekhn,red.

[Finance and the financing of railroad transportation]Fi-
nansy i finansirovanie zheleznodorozhnogo transporta, Mo-

skva, Tranaszheldorizdat, 1963,

439 p. (MIRA 17:2)
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PETROKANSKIY, B.I.; ZVEREV, N,P., retsenzent; MIZIN, V,1.,, W
retaenzent; FETROV, A.1., retsenzent; KRISHTAL', L.I,,.
red,; MURAV'YEVA, N.D., tekhn, red,

<&
[Statistical accounting and the work analysis of a rail-
road division] Statisticheskii uchet i analiz raboty ot-
deleniia dorogi. Moskva, Izd-vo "Transport," 1964. 218 p.
A 17:3)

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826510015-3"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826510015-3

PR L el 0 R B 8 B b I el T Ao e MR i WM?&E!&W{&&&K‘?’M' B7iTw ML R T

>y
x

B e 3o 7 T TR G i

T T YAKUBOV, L,.S.; KRISHPAL!, L.1,; DMITRIYRV, V.4, S
T RIS
[Prinoiples of railroad stati
. , tics] Osnovy shel
[lodl.ktory Krishtall, L1 8 elesnodoroshnoi statistiki,
fadvo, 1953, 19k p, 0 o erievs VoA ) Moskva, Gos, transp. shel-dor.
(Rallroads—Statistics)
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LUGOVOY, P.A., inzh.; TSYPIN, L.G., inzh,; GIBSHMAN, A,Ye., prof.,
doktor tekhn. nauk, retsenzent; USHAKOV, S.S., doktor
tekhn, nauk, retsenzent; KRISHTAL' 5. LI, red.;
VOROTNIKOVA, L.F., tekhn. red,

(Technical and economic calculations in the reorganiza-
tion of railroads] Tekhniko-ekonomicheskie raschety pri
re lonstruktsii zhelesnykh dorog., Moskva, Transsheldoriaiat,
1963, 246 p. (MIRA 16:4)

~ (Railroad engineering)
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KAPLAN, A.B.; NESTEROV, Ye.P., retsenzent; KRIbHTAL' L.I., red.;
DROZDOVA, N. D., tekhn, red. St s e

[Cybernetics in railroad transportation] Kibernetika
na zheleznodorozhnom transporte. Moskva, Transzheldor-
izdat, 1963. 66 p (HIRA 16:11)
( Railroads--Electronic equipment)
(Railrcads--Management)
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TISHCAENKO, Andfey Ignat'yevich; SAMOKHVALOV, V.A,, retsenzent;
_@gﬂét‘" ’I_!_IIO’ redli VommIKOVA, L.F., tekhno m.

[Technological resrganisation of traction] Tekhnicheskaia
rekonstruktsiia tiagi, Moskva, Transsheldorizdat, 1963.

131 p, {MIRA 16:7)
(Locomotives) (Railrcads--Mana gement)
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ISTOMIN, L.I.; SHUBNIKOV, A.K.; POPOV, V.M,; MOLYARCHUK, V.S,,
retsenzent; PARSHIKOV, V.A., retsenzent; KRISHTAL', L.1.,
red,.; KHITROV, P,A., tekhn. red. L ' '

(Linear programming in the planning of .the fuel and
electric-power supply for railroad transportation] Linei-
noe programmirovanie v planirovanii toplivo- i energosnab-
zhenila zheleznodoroshnogo transporta. Moskva, Transshel-
dorizdat, 1963. 178 p, (MIRA 16:10)
(Linedr programming) (Railroads--Management)
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’ MIKHEYEV, A.P., doktor tekhn, nauk, prof., red.; KhiSHTAL', L.1

red - .

(Baric trends in the development of transportation tech-
nology in forelgn countriaaﬁ) Osnovnye napravleniia v raz-
vitil tekhniki transporta za rubezhom. Moskva, Transport,
1965. 335 p, (MIRA 18:4)

1. Moscow, Institut kompleksnykh transportnykh problem,
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Rffect of silicon on the tization of cast lrea. K. P..
Dunin and

Dopsds Nask ['brain.

b thewethonl discusebns,

trovsk Met. Inst.).
LR 19%0, 208-7 —A

Musray Senkus
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USSR/Metals - Cast Iron, Processes Nov 51

"Concerning Graphitization of White Cast Iron,”
M. A, Kirshtal .

- "Litey Proizvod" No 11, pp 31, 32

Presents exptl evidence of shifting of iron atoms .

in process of decarburization of graphitized cast
irons. Results obtained permitted study of effect

of Si-content on rate of decarburizing processand
detn of activation endrgy of this process.’ ‘Considers
-yraphitization as process reverse to decarburizatidn |
of graphitized cast iron and explains accelerating
effect of silicon on grarhitization.process..

196166 {
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1/ laftuence of cobali o8 teken diffuslan (n on-cacben

. V. A. Yurkov arnd B A Keishtal, Daklcdy Aksd.

Nask $.5.8.R.92, 1{T 1~ (WI-=ATALCNT w8 melted tn
6 _? g;phlw crucililes, s0d the C content was hoid at €.0%. The:

con(ent wag varfed betueen § gud §%. Shects 0.5 mm.

thick were cast continuoudy, and were heldd at Q¥-1050°

-in pure B The dilfusion ccalt. of C was detd be thr sefac-

xt | sod 4% Cor " Measurrment of ekc. potentials of the
slioys st’ Acmea froo used foc thetr peept. o & 0013
H,S0, showed twe min.. againat t and €% Lo It appears
that Co (ocms o stahle at. ping with localitd electron
Losde, Since the C diffuron process takes place m aus-
(zd(e,p(wynmzdme&kmtmmbmt. wfick
a0t gresetit as carbide. ] D Gat—

DR g :
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USSR/ Englneering ~ Techni.cal physics B
Card 1/1. . ¢ Pub.22-29/49 oo S
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Autharo ! Krishtal, H. A,
Title ¢t Fast graphitiration of white cast-irons having a higher content of .
chromium A

Periodical ¢ Dok. AN SSSR 94/4, 583-584, Oct. 1, 1954

Abstxact ¢ A method which helps to speed-up the graphitization of white cast-iron
(cast-iron with a high § of chromium) is described. Five references

(1945-1953). Graph.

Institution : Arkhangelsk Forest Institute
Presented by : Academician G. V. Kurdyumov, April 24, 1954
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USSR/ ngineering - lechnolopy

Card 1/1 Pub. 22 ~ 26/(3

Authors ! Krishtal, M.A.

O B e e Evetemeeae . e
Title ¥ The.nature of a process affecting the spesd of cast iron graphitisation

Periodical 1 Dok. AN SSSR 99/6, 983-986, Dec 21, 1954

Abstract Exporiments, intended to determine the naturs of a process which reduces
the speed of cast {ron graphitization, are described, There are two con~
cepts with regard to the speed of cast iron graphitization: one {3 based
on the idea of carbon diffusion and of iron self-diffusion, The other {s
based on the idea of the speed of the removal of iron atoms from the cast
iron as the graphite content grows, The expariments were conducted to de-
termine which process i{s the more accentable. Twelve USSR references
(1949~1953). Graphs.

Institution: ‘he Archangels't Forest Technical Institute

Presented by: Academician A.N. Lerenin, August 6, 195,
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KRISHTAL, M. A.

Krishtal, M. A. -- "The Effect of Alloying Elements on the Kinetics and
Mechanism of Graphitization of White Cast Iron." Min Higher Education USSR.

Moscow Order of Labor Red Banner Inst of Steel imeni I. V. Stalin. Moscow,
1955. (Disseration For the Degree of Doctor in Technical Sciences).

So: Knizhnaya Letopis', No. 11, 1956, pp 103-11k
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KRISHTAL,M. A,

The graphitization theory. Lit.proisv. no.9:30-31 8'55,
(Cast iron--Metallurgy) (MIRA 8:12)

i
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¥ Rethod for detarminlag the oefficient of eeif &iffusivs
on 12 alioyed sustenite. M, A. Krisbtal Zkyr Tebk e
Fie. 25, 164-A{ 1986). ~Scif TR acked phaces
takss plece by means of holee In the space attles A note
present in s orysigl may be filed w‘.t!-x an «dictaing atew
czusing it to move for onc isterat. space. A displirament
A o hate for a considerable distonce dore et require o
corraspaiding taovement of an stom A niotion ol 3 no. of .
atoms each for one interat. space schicves the resuly Thete
Is 1o need for an stowm to travel from the wirfuce intn the .
body of niretai for iling internal kolos.  Aterse of Pe diffues L
in this moanner, as can lw scen in gruphitization whers ho'es
must truvel to graphite inclusions to permit C «tomss to join .
the latter. Diffusion processes have (ha velority the Loles
travel, and the decarbusization reaction of 0.5-cun . plates of .
graphitic iren in Hy was ased for its demonstration.  Meas- ..
uring the thickness of anstenitic fayer free from grapliite e a o
function of time gives this velocity  Specimens contg 4 047 .
C and 0.6, 0.9, 1.2 Si and those with the saine C and |, '
2.5, and 5 Ni wern decarburized at 1050-9:2°, giving the N
. of sclf diffusion of iran. At 1020 the diFusion veloci. A
-ttenof the Sisaries aere8.1 X 1079, 1.05 x 0%, and 1 B2 x R
109, while Ni increzsed it to 2.32, 8.23, and 14.0 X 10-*. .
This diffusion velocity Is atout € orders of magnitude greater
than wat of pure frea,  Diffusion dita are ubuhm?
: J- 2. Gat
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AUTHOR: Krishtal, M.A., Eng. 129 - 8 -5,16

TITLE: Influence of preliminery hardening on the diffusion speed
of carbon in the austenite. (Vliyaniye predvaritel'noy
zekalki na skorost' daiffuzii ugleroda v austenite).

PERIODICAL: "Metallovedeniye i Obrabotka Metallov"(Metallurgy and
Metal Treatment), 1957, No.8, pp.20-21 (U.S8.8.R.)

ABSTRACT: During heat treatment steel components may be subjected

to repeated hardening and, therefore, it is of interest

to study the influence of hardening on the speed of diffusion
of carbon in the austenite. This was done by means of a
metallographic method based on studying the speed of
decarburisation of white iron described in earlier papers

of the author (3,4). As test specimens the authors used

0.5 mm thick white iron plates containing 0.4% Cr and about
4% C; the material was produced by "liquid rolling" of melts
smelted from commercially pure iron. The specimens were
decarburised in a hydrogen stream at 850 C during one-and-a-
half hours and as a result of this an 0,120 mn thick
austenite layer was obtained with a carbon concentration
approaching zero at the surface. The results are summarised
in a teble and a graph which gives the influence of the

umber of hardening operations on the value of the coefficient
Card L}%
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Influence of preliminary hardening on the diffusion speed
of carbon in the eustenite. (Cont.) 129 - 8 - 5/16

of diffusion of carbon in the austenite. It can be seen from
this figure that with increasing number of hardening operat-
jons the diffusion of carbon in the austenite decreases.
There are two figures, 1 table end 5 references, 4 of which
dre Slavic.

ASSCCIATION: Tulsk Mechanical Institute (Tul'skiy Mekhanicheskiy
Institut).

AVAILABLE:
Card 2/2
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AUTHOR:
TITLE:

PERIODICAL:

ABSTRACT:

CafiPPROVED FOR: REREASE= 66/ 14y 200051 oCIRRDPS6: 0051 3RO00826510095
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Krishtal, M. A, S0V/163-58-1-37/53

On the Mechanism of the Diffusions in Volume Centered Iron
(0 mekhanizme diffuzii v ob"yemnotsentrirovannom zheleze)

Nauchnyye doklady vysshey shkoly. Metallurgiya, 1958, Nr 1,
pp 201-205 (USSR)

Iron and many iron alloys have volume centered lattices and
therefore are of great importance in the explanation of the
mechanism of the diffusion in a- and é-iron,

To explain the pore formation in volume centered iron samples
were annealed at temperatures where §-Fe occurs.

A1l samples investigated by metallographic analyses and micro-
photographs prove that none of the samples was without pores.
In microphotographs pores of uniform shape are present. The
presence of pores in iron is proved by the diffusion of iron
and tantalum in volume centered iron alloys. The shape of
pores occurring most frequently is pentagonal.

By means of the microphotographs the depth of the penetration
of the tantalum atoms into iron was determined. The mean
magnitude of this penetration is 0,256 mn.
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sov/163 -58-1 37/55
On the Mechanism of the Diffusions in Volume Centered Iron

2
may be oalculated by the following formula: D = :—;-;r-, where x

denotes the depth of penetration and 71 the duration of the
treatment of the sample at 1450°cC.

The diffusion coefficient has the crder of magnitude of 10
10 =9 cm /sec.

There are 5 figures, 1 table, and 6 references, 4 of which are
Soviet.

ASSOCIATION: Tul'skiy mekhanicheskiy institut (Tula Mechaniczal Institute)
SUBMITTED: October 1, 1957

Card 2/2
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AUTHOR1

TITLE:

PERIODICAL:
ABSTRACT:

Card 1/2
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Krishtal, pM.A., Candidate of Technical Sciences 128-58-5-10/16

Calculating the Limiting Factor of the Graphitization Process
(K raschétu limitiruyushchego faktora protsessa grafitizatsii)

Liteynoye Proizvodstvo, 1958, Nr 5, pp 22-24 (USSR)

The author lists the different points of view on the factors
limiting the graphitization process in malleable cast iron

Ref. 1 - 13/ and analyzes the formulas suggested by different
authors for determining the diameter of the growing graphite
inclusions as a function of time, for determining the activa-
tion energy, etc. He comes to the conclusion that the speed
of the initial graphitization process in Fe-C-Si alloys is
controlled by the speed of the vacancies in austenite toward
the growing graphite inclusions. He points out, however, that
this conclusion can only be accepted as yet for the case of
Fe-C-84 alloys of studied concentrations. In other cast ironms,
and particularly in alloyed cast irons, the graphitization
process can be controlled also ~ as was already indicated - by
the speed of the plastic flow of mold, by the diffusion of
carbon, and by the solution of carbides.
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Calculating the Limiting Factor of the Graphitization Process 128—58-5-10/16

There are 13 references, 9 of which are Soviet and 4 Englieh,

AVAILABLE: Library of Congress
Card 2/2
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COV-128.58-8-6/21

AUTHORS: Krishtal, M.A., Candidate of Technical Sciences, Fominykh,
I.P., Candidate of Tachnical Sciences, Kikman, E.P., Engineer
TITLE: Peculiarities of Magnesium Distribution During Annealing
of Magnesium-Treated Halleable Iron {Nsobennosti rasprede-
leniya magniya pri otzhige magniyevcee kovkcgs hugans)

PERIODICAL: Liteynoye proizvodstvo, 1958, Nr 8, pp 10-11 {USSR)

ABSTRACT: The effect of magnesium on the formation of spheroidal gra-
phite has been studied since the discovery of magnesium iron
[ﬁef.l<17. The purpose was to study the behaviour of man-
ganese in the process of annealing, e.g. the redistribution
of magnesium between the metal and the graphite. The study
was carried out on specimens of iron of different composi-
tion and with the use of a device for locelized spectirTum .
analysis (described and illusirated b, a diagram). Iv was i
stated that silicon, sclved in metal, ties3 ragnesium, and
nence an increased silicon content in iron entalls an in-
sreased solubility of the manganese therein. The bond be-
tween the atoms of silicon and magresium impedes tha trans-
fer of magnesium from the matrix (austenite) into the gra-
Card 1/2 phite during the process of annealing. In low-silicon iron,

BT IR TS T e Vs
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Peculiarities of Magnesium Distribution During Annealing of Nagnssium-

Treated Malleable Iron

the magneaium atoms in the matrix are cnly weakly bound,
and migrate into the graphits even a‘ cumparatlveij low
temperatures. There are 2 graphs, i diagran, and 7 vefer-
ences, 5 of which are Soviet, 1 English and 1 German.

1. Iron alloys--Heat treatment . Magresium--Matallirgical effects

Card 2/2
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AUTHORS: _Erinhfﬁli_ﬂl—i;’ Golovin, S. A, SOV/163-59-2-30/48
TITLE: The Relative Fading of Torsional Oscillations in the Thermally

Treated Steels 50A and UTA (Otnositel'noyo zatukhaniye
krutil'nykh kolebaniy v termichegki obrabotannykh stalyakh
50A 1 UTA)

PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959,
Nr 2, pp 173-175 (USSR)

ABSTRACT: The authors investigate the internal microplastic friction in
the hardoned and drawn steels mentioned in the title in order
to clarify the connection between metal structure and internal
friction in carbon steels. Products of these sorts of ateel
(springs) are exposed to rapidly changing loads. The composition
of the two steel types is indicated in a table. The internal
mioroplastic friction was determined by the fading of the freaq
torsional oscillations which were recorded by a special
apparatus with tensometric recording of the vibrogram. The
regsults for the two asteel types are represented in figures 1
and 2, They show the dependence of the torsional oscillations
on the voltage applied to the periphery of the sample. FPigures

Card 1/2 3 and 4 show the influence of various drawing temperatures.
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Thermally Treated stogll 70A and UTA

At drawing temperatures detween 450 and 550°, a considerabls
reduction of fading ocours. It is explained by a splintering
of the blooks of the ot~-phase in drawing, as was also
ascertained in the investigations by K. ¥, Starodubov and
A. A. Sasonova (footnote on p 174). The fading of the
oscillations in hardened stesl drawn at a low temperature is
mainly iafluenced by the nultonito component whereas at
drawing temperatures above 300° the ferrite struoture beoomes
decisive. There are 4 figures, 1 teble, and 2.Soviet
references,

l The Relative Fading of Torsionsl Oscillations in the  S0V/163-59-2-30/48
|

ASSOCIATION: Tul'skiy mekhanicheskiy institut (Tule Institute of
Mechmios) :

7.
k!
45
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AUTHOR:
TITLE:
FERIODICAL:

ABSTRACT ¢
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vrishtal, M.A., Candidate of mechnicrl Sciences

Veutralizing Chromium in »alleable Tron
Titeynoye Proizvodstvo, 19%9, I'r 7, pp 74=-7C (1153R}

Ag 1t vell knovn chromium - even in smnll nmounts -
hlocks the process of graphite forpation. Science is
occupied with the acceleration of this process and
the suthor himself has already written several ar-
ticles on the influence of cobalt, bismuth, eic. on
the formation of new groupings of =zatoms. T~erefore,
the author has done experiments to neutralize the
chromium during the production of cast iron in order
to nllow the formation of graphite, *s a hasic mate-
riel csst iron with a contents of chrominn of 0,204
has been used. An exactly messured amount of antinony
(5b) has been admixed to have an exact knowleige of
the proportion of the atons (ﬁsb : ﬂcr). ™e results

of the research on the formation of graphite are lis~

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826510015-3"
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S0V/123-50-7-.14/25

Neutralizing Chromium in Malleable Tron

ted in one table. The formation of grephite apnenrs
a? a function of the contents of antimony. T™e pro-
cess of graphite formation lasts G to 7 times longer
in case antimony has not been added. ™he foundry ex-
periments and the analysis had been made with the as-
gistance of R,A, Tyzlov. The experiments have shovm
that the most favorable proportion of ”sb : Wcr isg
equal to a ratio of 2 : 3, There are 2 diagrems, 2
nicrophotographs and 11 “oviet references

Card 2/2
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AUTHOR: Krishtal, M. A. SOV/120-7-3-37/04

TITLE: Estimation of the Vacancy Concentration in Gamma-Iron by
the Internal Friction Method (Otsenka kontsentratsii
vakansly v gamma-zheleze metodom vnutrennego treniya) 4\
!
PERIODICALZ Fiz%ka metallov 1 metallovedoniye, Vol 7, Nr 3, pp 469- 470
USSR

ABSTRACT: Slightly Abridged Translation.

The peaks of internal frlotion at low temperatures in
interstitial bodycentred cublc solid solutions are assoclated
with diffusion redistribution of the dissolved atoms under
| the action of applied forces (Ref.l). Carbon atoms dissolved
| in alpha-iron are in the octahedral pores of the lattice and
‘ create distortions which change the tetragonal symmetry. In

the absence of stress ths distortion axes are evenly dis-
tributed between the three direstions 100 i, 010: and
fool]. The force applied along one ot these directions
leads to such a redlistribution of atoms that the axes of
tetragonal distortions lie along the line of action of the
Card 174 force, since streases are partly removed. The ohanse of A4~

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826510015-3"
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Estimation of the Vacancy Concentration in Gumma-Iron by the Internal
Friotion Method

deformation lags behind the 2hange in atress, which leads

to internal frictlon. The atoms ot carben in the vacancles
do not lead to tetrahedral distcrtions end can give internal
friction peaks only if their concentration 1s great. If

the carbon concentration 13 ilow, peaks are absent. Therefore
it appeared probable that a super-saturatlion of iron with
vacancies would lead to a lowering of internal friction peaks.
A calculation of the @ ncerntration of the carbon which had
gone to the vacancles will enabls the vacancy concentration

in the specimen to be estimated.

The number of vacancieas in metals increases with rise
in temperature. An investigation was carried out with wire
specimens of Armco iron, 0.5 mm diameter and 320 mm long,
which had been quenched frem 1280 and 1370°C (i.oe. from the
gamma-region). Heating was carried out 1n quartz ampoulea
of gmall diameter which had wen evasuated tc a pressuro of
1o~ 11nm l;g. 1§uenghing n;; r;ar.:i;ad out toggthgro:éghcthe

- ., ampoule in c¢old water. e metel rontains . b C,
Card 2/% o Gog Mn, 0.008% P, 0.023% S and traces of 8i. e

T

7%
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SOV/126=7=3-37/44
Estimation of the Vaoancy Concentration in Gamme-Iron by the Internal
Frioction Method

It was assumed that the vacancies formed on heeting
are filled by carbon atoms. Specimens were soaked at
1250 and 1370°C for 40 minutes emch. There will be
insufficlent time for the vacancies formlng in quenching
during the Y —» or transformation to be filled bLy ocarbon
atoms, as it takes only asbout one seocond. It appears probable

that the vacancles formed at a high temperature will be
"marked” by carbon atoms.

The results of internal friction meassurement with a
torsion pendulum at an oscillation frequency of 1.35 cycles
per second are shown in Fig.l. The curve for unquenched
Armco iron of the same composition, taken from the work of
Pao~tsuy Yun' et alia (Ref.2), 1s also shown. The
internal friction peaks become lower az the quenching
temperature is increased.

In the table on p 470 results of treatment of experimental
data regarding the exposure cf carbon 1in solution and that
Card 3/4 having gone into the vacancies, are shown on the basis of data

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826510015-3"
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Estimation of the Vacancy Concentration in Gamma-Iron by the Internal
Friction Method

by Pfeo-ta'ul Yin et alii (Ref.2) and Dijkstra et alil (Ref.3).

The vacancy concentrations obtained are comparable with
data by Lazarev et alii (Ref.4) in which it la shown that
other face-centred cubic metals, e.g. gold and platinum,
at the melting temperature have 0.1 at.% vacancies.

There is 1 figure, 1 table and 4 referencés, of which 3 are
Soviet and 1 English.

ASSOCIATION: Tul'skiy mekhanicheskly institut (r:1+  Mechanical
Institute)

SUBMITTED: February 28, 1958 l"/

Card 4/4 '
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_ AUTHOR: Krishtal, M.A.

TITLE: On the Volume and Grain Boundary Diffusion

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 4,
pp 565-571 (USSR)

ABSTRACT: After discussing the fact that the relative importance
of the part played by the volume and grain-boundary
diffusion often depends on the thermal history of the
metal or alloy under consideration and that, according
to some workers (Ref 6-8) the ratio between the
coefficients of the volume and grain-boundary diffusion is often
of the order of 103 to 105, the author points out that
in some published papers the values of the calculated
diffusion coetficients arec regarded as referring to one
or the other type of diffusion without first evaluating
the coefficient of the grain-boundary diffusion and
without sufficient experimental evidence. Thus, a
subjective factor is introduced in deciding whether the
diffusion process is of the volume, grain-boundary or
mixed type, the more so that in most cases the diffusion
coefficients are calculated from one and the same

Card 1/6 formula (Equation 1). The object of the work reported
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in the present paper was to calculate the diffusion
parameters Q and A from experimental data using

equations derived for the case of volume diffusion alone,
compare the obtained results with the values of Q and A
calculated with the aid of Eq (1) and use the obtained
data for evaluating the part played of the two types of
diffusion in various processes., Experimental data on the
coefficients of self-diffusion in silver and iron, and
coefficients of diffusion in iron quoted by various
woerkers (Ref 3, 8-11), were used in these calculations
carried out with the aid of the Dushman-Langmuir equation

D = E qe~WRT (2)

where 6 - interatomic distance; N - Avogardo number;
h - Planck constant; Q - activation energy of diffusion;
R - gas constant; T - absolute temperature, Eq (2) was
selected since it is in good agreement with the
experimental data on self-diffusion in tin, gold and
copper (Ref 13), The pre-exponential term of this

Card 2/6 equation contains well-known magnitudes (6, N, h) which
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Card 3/6

does not always apply to other formulae describing
the connection between diffusion parameters (Ref 14,15),
The value of b was taken to be equal to the shorter
interatomic distance (2,883 X for silver, 2,52} for
iron). Table 1 gives the experimental data on the
self-diffusion in silver (firat 3 lines) and iron (the
next 3 lines) and on diffusion of chromium in iron (last
2 lines), represented in the form of parameters

Q (kcal/g-atom) and A (cm2/sec) of Eq (1). (Column 4
gives the reference, column 5 the type of diffusion
according to the original source: volume, mixed, grain
boundary, volume, volume, grain boundary, volume, volume,
mixed). The calculations of the value of activation
energy from Eq (2) were carried out by the section method
(Ref 16). Fig la and b show the examples of the resultas
on these calculations for volume self~diffusion in

silver and mixed self-diffusion in silver, respectively.
The values of the coefficients of diffusion and self-
diffusion and the values of Q and A calculated from

Eq (2), are given in Tables 2, 3, 4 and 5. The values of
the diffusion coefficients D (cm2/sec) and parameters Q

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826510015-3"
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On the volume and Grain Boundary Diffusion

and A calculated from Eq (2) for self-diffusion in
silver are given in Table 2, the three sets of data
referring to volume, grain boundary and mixed diffusion,
The same data for self-diffusion in iron are given in
Table 3 for the casos of volume and grain boundary
diffusion. Table 4 gives the values of D, A and qQ for
self-diffusion in silver for the case of volume diffusion
only but calculated from data quoted in Ref 9 and Ref 10.
The same data for volume and mixed diffusion of chromium
in iron are given in Table 5. Fig 2 shows the
temperature dependence of the values of Q calculated from
Eq (2) for: 1 - volume:r 2 - mixed; 3 - grain boundary
diffusion in silver; &, 57 - volume aself-diffusion in
iron according to data lublished in Ref 8, 9 and 11;

6 - grain boundary diffusion in iron; 8,9 - volume and
mixed diffusion of chromium in iron. The values of Q at
300°C obtained by extrapolation of curves in Fig 2 are
given in Table 6 (column 3) together with values of Q
calculated from Eq (1) (column 2); column 1 of this
table gives the character of diffusion (self-diffusion

in silver, self-diffusion in iron and diffusion of

PR . e g e
I Z

‘gﬁ}%ﬁ‘% = :‘27 Y ‘!'ff;a"
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chromium in iron); column 4 gives the source of the
experimental data; column 6 gives the type of
diffusion: volume, mixed, grain boundary, volume,
volume, grain boundary, volume, volume, mixed. Several
conclusions can be drawn from the results obtained by
the present author; (1) When Equations (1) and (2) are
used for calculating the parameter A, comparable values
are obtained in the case of volume self-diffusion only.
(2) In the case of volume diffusion, the values of
activation energy calculated from Eq (2) decrease with
rising temperature. (3) There is a linear relationship
between the temperature and the values of activation
energy calculated from Eq (2). (4) Extrapolation of
activation energy curves determined with the aid of
Eq (2) gives the values of Q at 300°K comparable with
those obtained from Eq (1) in the case of volume
diffusion and self-diffusion only. Extrapolation of
these curves below BOO'K shows that in the case of
grain-boundary and mixed diffusion in iron and grain-
boundary self-diffusion in silver, there are temperatures

Card 5/6 at which both values of Q coincide. The results of
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calculations of these values are given in Table 7
under the following headings: number of the cutve 4n
Fig 2; equation of the curve; character of diffusion
(self-diffusion in silver, self-diffusion in irons
diffusion of chromium in iron); the temperature (°K)

at which Qz = Q3; type of diffusion (grain-boundary,
grain-boundary, mixed). (5) Calculated values of A and Q
corresponding most closely to those characteristic of

the volume diffusion were obtained from experimental

data due to Gruzin (Ref 9) and Birchanall and Mehl

(Ref 11). There are 2 figures, 7 tables and

16 references, 11 of which are Soviet, 4 English and

1 German.
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Institute)
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AUTHORS: Krishtal, M.A. and Golovin, S8.A.
TITLE: Nature of Internal Friction in Hardenoed and Tempered

Steel

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 2,
PP 294 - 301 (USSR)

ABSTRACT: Many hardened and tempered steel parts work under loads

of varjiable sign at high temperatures and the nature of
relaxation effects is thus impartial. A pronounced
internal-friction peak has been observed (I.N. Chernikov -
Reofs ol 2) for hardened and tempored carbon steels at

200 C the peak height depending on the carbon content and
tempering temperature. The authors describe their work
with type V-1 high-carbon steel, widely used for springs.
Two compositions (Table 1) were used: 0.71, 0.92% C;

0.47, 0.24% Mn; 0.34-.0.26% Si, respectively, with

0.02% S, 0,03% P, traces of Cr, under 0.1% Cu and no

Ni nor Ti. Tesnt pieces wero 0.8 mm in diameter, 320 mm long.
Vacuum annealing at 1 000 °C for two hours was carried out
before hardening; hardening was from 800 “C. Tempering

Cardl/4
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was effected for one hour at temperatures of 100, 200,
250, 350, 450, 500 and 700 °C. Internal friction was
measured on a type RKF-MIS-1 vacuum torsional installation
at frequencies of 1.33 and 2.08 c.p.s. Internal friction
as functions of temperature for various tempering
temperatures is given in Figures 1 and 2 for the 0.71

and Q.92% C specimens. The peaks lie between 220 ..

260 "C, dcreasing in walue with rising tempering tempera-~
ture and with falling carbon content (as shown by the

data in Table 2, derived from the authors! and published
(Ref 1) data and in Figure 3). The temperature of the
peak rises linearly with increased carbon content

(Figure 4). 1In Figure 5, the internal -friction peak
values are shown to be related linearly both to total
carbon percentage and to percentage of residual austenite
(obtained from the work of A.P. Gulyayev ~ Ref 4). The
authors havo calculated values of the diffusion coefficient
and activation enorgy corresponding to the positions of
internal-friction peaks. For activation--energy determi-
nations additional internal-friction measurements were

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826510015-3"
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carried out at 2.08 c.p.s. Figures 6 and 7 show internal
friction plotted against temperature for the 0.73 and
0.92% C steels, respectively, hardened from 800 °C.
Curves 1 and 2 in Figure 6 correspond to frequencies of
1.33 and 1,81 ¢.p.s. and to frequencies of 1.33 and

2.08 in Figure 7, a second pair of surves in the latter
corresponding to steel tempered at 2506 “C. Tables 5. 4,
and 6 show diffusion-coefficient values for carbon in
the 0.92- and 0.7¥-C carbon #teeln, respectively;

Tables 5 and 6, based on published (Ref 1) data, give
the values for steels with 0.58 and 0.46¢ C, respectively.
The results agree with published (Ref 8) indications

that the rate of diffusion of carbon is less in austenite
subjected to hardening than in austenite not se treoated.
Diffusion-coefficient values measured by the internal-
friction method for hardened steel tempered at low tempera-
tures agree with those found metallographically in
austehite obtained from the hardened state. As a further

Card3/4
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check the internal friction og 0.92% C steel subjected

to double hardening from 800 °C was determined, showing

a displacement of the internal-friction peak towards )
h?sher temporatures (Figure 8 -~ Curve 2 compared with Curve .
1 L)

Professor B,N. Finkel'shteyn, Yu.V. Piguzov, L.F. Usova

and I.N. Chernikova helped in internal-friction

measurements. There are 8 figures, 7 tables and

10 references, of which 8 are Soviet, 1 English and

1 international.
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Institute)
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Krishtal, M.A. and Golovin, S.A.

Contribution on the Nature of Relative Damping of
Oscillation in Hardened and Low~tempered Carbon Steel

Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 2,
pp 302 -~ 308 (USSR)

The authors' previous (Refs 1, 2) measurements of

micro~plastic intermal friction in heat-treated type

50A and U7A steels and of internal-friction relaxation

in U7A and U9A steels showed the great effect of

residual austenite in hardened ¢nd low.-tempererd specimens
on the damping capacity of the zteel. Their present
investigation, aimed at further examination o% this
postulate, was carried out with 50A and U7A steels

(widely used for machine parts tubjected to vibration

in service) of the following respecstive percentage
composition: 0.49, 0.70 C: 0.32. 0.23 Mn; 0.54, 0.18 51;
0.024, 0.021 8; 0.019, 0.026 P; 0.19, traces Cr.

An apparatus (Figure 1) was provided with tensometric
recording of vibration patteins and with a furnace

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826510015-3"
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Hardened and Low-tempered Carbon Steel

enabling the 7-mmodiamoter test pleces to operate at up

to 360 C with 10 intervalg in a protective atmospliere.
Before hardening (from 800 “C for U7A and from 860 “C

for 50A steel) specimens were annealed for one hour;
hardening was followed by tempering for one hour at
different temperatures. Tte effect of repeated-stressing
treatment on relative damping for the two steels is shown
in Figures 2 and 3. In the higher-carbon steel repeated-
stress treatment gave reduced relative damping at higher
stresses. The treatment did not increase hardness.
Holding in liquid nitrogen was found to reducs relative
damping for tempering temperatures up to 200 "C (Figures

4 and 5 show this property as a function of stress for
various heat-treatment histories for the two steels).
Repeated hardening also reduced relative damping (Curve 2
compared with Curve 1 in Figure 6). A maximum of relative
damping was found for U7A steel at about 290 °C in tests
with continuous heating (Figure 7). The authors used their
own and published (Ref 1) data to calculate the carbon

Card2/3
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Contribution on the Nature of Relative Damping of Oscillation in
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diffusion coefficiont: diffusional relaxation in austoenitae
evidently plays some part. Their results indicate that
residual austonite has a considerable influence on the
damping properties of the hardened and low-tempered steels
investigated (Figure 8 shows relative damping at various
strosses plotted against time of tempering at 200 °c for
U7A steel). There are 8 figures, 1 table and 9 references,
7 of which are Soviet and 2 English.
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A161/A133
AUTHORSs Krishtal M., A, and Titenskiy, E. G.
TITLE: Modified malleable cast iron with high chrome content

PERIODICAL: Liteynoye prdzvodastvo, no. 9, 1960, 33-35

TEXT: As it is known, chrome is the strongest inhibitor of the gra-
phitization process in malleablea cast iron, and its usually permissible maxi- :
mum content is 0.07%. More chrome is getting into cast iron with high-alloy
steel scrap, and ways must be found to neutralise its effect. This is pos-

sible by the addition of silicon and aluminum [Sobolev, B. F. - Ref. 2: Mo-
difitsirovaniye i isskustvennoye stareniye kovkogo chuguna (Modification and ;
artificial aging of malleable cast iron), Mashgiz, 1956], or by 'the addition
of manganese. But the greatestattention is paid now to the addition of an-
timony (Krishtal, M. A. - Ref. 3: DAN SSSR, v. 99, no. 4, 1954; Livshits,

B. G. - Ref. 4: DAN S3SR, v. 93, No. 6, 19533 Krishtal, M. A. - Ref. 5t Li-
teynoye proizvedstvo, no. 8, 1959)., This article presents data obtained in
an investigation with additions of antimony and boron, and combinations of
boron with bismuth, and boron with antimony. Boron was added in the form of

Card 1/5
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8/128/60/000/009/001,/003
Modified malleable cust iron with... A161/8133

ferrosiliconboral and ferrobcron in amounts of 0.00% - 0.Q10% of the weight - /
of iron. Antimony and bismuth were used in metallic form. The Gor'kovakiy :
avtozavod (Gor'kiy Automobile Plant) has started to utilize cast iron modi- —
fied with boron and bismuth, but the mechanism of the effect of these addi-
tives on the graphitization is not yet clear and further experiments are nec-
essary. Four alloy groups were studied (the compositions are given in the
table). The results prove that the graphitization time is shortest at a

#eight per cent ratio of antimony and chrome of 3:2, which corresponds to the
formation of atomic segregations of the Sb,oCrz type. Annealing for 36 hours

as illustrated in diagram (Fig. 1) resulted in malleable cast iron with gra-
nular pearlite metal (Fig. 2,a); no primary carbides formed with a chrome
content of up to 0.2%. The mechanical properties of metal modified by Sb

alone are given in curves (Fig. 3): hardness and strength increasing with a
rising Cr-content, the plastiocity decreases; at 0.1% Cr the elongation is

5%, at 022% Cr it i8-2.6%; the ultimate strength and herdness increase to

50 kg/mm and HB235; the machinability remains good despite high hardness.
Contrary to Sb only, additions of B and Bi resulted in § - 8% eutectic car-
bides even at a low Cr-content (0.06%) and mechanical properties as in Figure

4. The residual carbides did not affect the machinability because of the en-

Card 2/5
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A161/A153

veloping graphite, and at up to 0.20;5 the clongation did not drop belo¥ Gisy

the strength reached 40 - 42 .kg/mm2, end hardness H3157.
chrome content over 0.10% resulted in some decr
This modification mothod yieldcd ferritic high-

and high elongation.
graphitization capacity.
with copious fumes separation.

An increase in the

ease of the impect strength.
chrome iron with low hardness
Iron modified with boron only had o sufficiently high
Bismuth is & very inconvenient edditive - it burns
Antimony is & chemical equivalent of bismuth,

and it has the samechilling effect and dissolves well in iron, whilst liquid

iron and bismuth do not mix at all.

The plasticity of ijron modified with 3

and Sb remains high with up to 0.25 Cr, and tho elongation i about T5i3 the
strongth and hardness are jncreasing with a rising Cr-content. The higher
hardness is due to the presence of a small quantity of pearlite (sv prevents U/

graphitization in the second stage).
residual pearlite.

bismuth) gives an isotropic iron structure.
not accompanied with any fumes separation.

The machinability is not affected by
In general, the machinability of iron modified with boren
and antimony, or with boron ard bismuth is practically seme.

Modification with entinmony is
Boron alone may be used for thin-

————

Antimony (like

wnlled castings (5 - 15 mm), for no graphite separation takes place during

crystallization.
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Modified malleable cast iron with... A161/A133 :

0.00% - 0.005%. The impact strength of iron modified with boron only drops
abruptly with an inoreasing ahrome content, whioh appeers to be due to ani-
sotropy but it does not affeot the dhey mechanisal properties. The machin.
ability of boron-modified iron d44id not differ from the usual in malleable
iron or in iron modified with other additives. There are 5 figures and 8
Soviet-bloc references.

. . 'Fw 1?,- * v Pigure 1%

B0 gt The annealing graph: temperature in
0w oC and time in hours (to 37 hours).
o P74 T
200 r\»m'f
e :

~
S
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a : N 4} Xnmhuecxnh cocTan 0¥, gﬂoo,," MOINGRKITOPOR ¥ ¥y l
”~
Ea Uyrynu N N I T s | P ] o | Al 7 sy | ) | o
1 { Moandmunpowan.
nue cypomoR . o 2,72-2,62 | 1,141,277 | 0,5-0,65 | 0,126-0,132 | 0,074 } 0,70-0,20 } 0,015~0,020 0,12-4,% - -
1] Moandnunponant.
hde  Hopow W
oxguyTou . . . .| 2,80-2,38]1,16-1,22 | 0,530,586 | 0,120,142 | 0,057 | 0,070,186 | 0,015--0,020 - 0,003-0,008 | 0,01
| Moangwuwiposan. . ’
nue Gopon . . .| 2,60-2,72 | 1,12-1,23 | 0,47-0,93! 0,16-0,148 | 0,07 0,c5-0,18| 0,050,020 - 0,003—0,01 -
1V | Moandmunposau. :
nue  Gopow n
cypswol . . . .| 2,672,191 1,161, [ 0,40-0,88 | 0,120-0,1%8 | 0,072]0,07-0,20 | 0,015-0,,20 | 0,003-0,001 | 0,003-0,0C8 - l
' e
Table: I - Iron modified with Sb; II - with B and Bi; III - with B only;

IV - with B and Sb.

2
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8/126/60/009/02/033/0353

E ]
AUTHOR:  Krishtal, M.A. 111/8335 .
T R 3 3.
TITLE: ,Special Features of the Influence of Silicon on the

\vDitfusion of Carbon in Austenite\q

2

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 2,
pp 317 - 319 (USSR)

ABSTRACT: The author notes that the results of his metallographic
investigation of the influence of silicon on the kinetics
of carbon diffusion in iron~carbon alloys! (Ref 3) differ
from those of others (Refs 1, 2); this has led to
confusion (Ref 4). He has now added precision to his
previous results and extended his measurements to higher
temperatures. Using his previous method (Ref 3) he has
studied diffusion during annealing at 860, 880, 920, 950,
1 000, 1 050 and 1 100 C. The data in Table 1 show
that at 1 100 deg an increase in the silicon content reduces
the diffusion coefficienté at 1 000 and 1 050 C it has
1ittle effect and at 950 C and below it increases difﬂgﬁijj;

Card 1/2
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8/126/60/009/02/035/033

Special Features of the Influence oipkiii
Carbon in Austenite

c%%?on the Diffusion of

There are 2 tables and 8 references, 6 of which are

Soviet and 2 English.

ASSOCIATION: Tul'skiy mekhanicheskiy institut (Tula Mechanical

Institute).
SUBMITTED: December 3, 1959
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AUTHOR: , Krishtal, M.A. E111/E335

TITLE: | Diffusion of gm'eral Elements from One Source in Ironyqand
its Alloys

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 5,
pp 680 - 688 (USSR)

ABSTRACT: The object of this work was to develop the method for
investigating the diffusion of several elements from a
single source and make a qualitative evaluation of the
influence of some alloying elements. The localized spectrum-
analysis method of I.L. Mirkin and E.P. Rikman ( Ref 1) was
used, giving a diameter for the working part of the sparked
area as low as 0.05 mm, or the spark operates between the
section and an edge up to 0.1 mm thick. The source was
electrolytic iron alloyed with 0.012% C, 0.023% P, 0.014% S
and 2.5% each of Cr, Mn, Si, Mo and Ti. Diffusion was
studied into iron and also into binary alloys with 5 at %

Q\Of Cr, Si,, Co and V. 4Figure 1 shows distribution of
chromiumJ;kilicon and"Wvanadium with depth in diffusion
layers of specimens made up of iron-silicon, iron-chromium

Cardl/3 and iron-vanadium alloys and electrolytic iron. The LP/;
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s/126/607oo9/05/006/025
Diffusion of Several Elements from 0%%1%5;22 in Iron and its Alloys

ordinates in this and all other figures in the paper show
the difference between thae degrecs of darkening of the
analytical pair of spectrum linec. Figure 2 shows distri-
butions of chromium, silicon and vanadium in a single
ferrite grain for diffusion from the multi-component
source. Figure 3 shows distributions of titanium,
manganese, silicon, chromium and molybdenum diffusing from
the complex alloy (lefthand figures in abscissae) into iron;
the corresponding curves for diffusion into the binary
iron-chromium alloy are shown in Figure 4, into the binary
iron-silicon alloy in Figure 5, into the binary iron-
vanadium alloy in Figure 6 (which includes a curve for
vanadium) and into the binary iron-cobalt alloy in Figure 7.
Figure 8 gives the titanium-distribution curves for diffusion
into all the binary alloys and iron; Figures 9, 10 and 11
give the corresponding curves for manganese, chromium and
silicon. From these figures the influence of each alloying
element on the diffusion of each element can be estimated:
the author gives values on this influence. The work showed
Card2/53 that the rate of diffusion increases in the following order:
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titanium, manganosé?‘chromium, silicon and molzbdenumy‘

All the alloying elements of the binary alloys reduce the
diffusion rate, this effect being the more marked the
slower the diffusion rate of the diffusing element in iromn.
Cobalt had the greatest effect on diffusion, which the
author attributes to its pronounced effect in reducing
isothermal austenite decomposition in the presence of other
olements. Professor I.L. Mirkin assisted in discussion of
results and E.P. Rikman and N.I. Peshkova in the

experimental work. There are 11 figures and % Soviet
references.

ASSOCIATION: Tul'skiy mekhanicheskiy institut (Tula Mechanical 41}/
Institute) .

SUBMITTED: October 16, 1959
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ERISHTAL, M.A.; RIBMAK, E.P,
B Distribution of elements in a complex iron~base alloy. Fis.
met, 1 metalloved., 9 no.5:790-792 My 60, (MIRA 1414)

1, Tul!skiy mekhanicheskiy institut,
(Iron alloys~-Metallography)
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s/126/60/o1o/02/015/020
AUTHORS:  Piguzov, Yu.V., xrishtal,gﬁ?ﬁfzzﬁa Golovin, S.A.

TITLE: The Nature of the Maximum of Internal Friction in
Steel After Thermal Treatment

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol. 10,
No. 2, pp 285 - 299

TEXT: Experiments were carried out on three steels - U7A, U9A :
and Ul2A - the compositions of which are given in Table 1. \//
o

Measurements of internal friction were taken on a mlaxator at

a frequency of 1 cps. Results for tvo steels are given in

Fig. 1, where the internal {friction is plotted aga%nst t empera-
ture. The curves contain the usual maxima at 200 C. The curves
with the higher peaks are for the steel with the greater amount

of carbon. The absoclute values of the peaks are given in

Table 2. Working in the cold leads to a decrease in the value

of the peak corresponding to the decrease in the retained quantity
of austenite. Fig. 2 shows the intermal friction -~ temperature
curves for UJA steel after quenching from sub-critical temperatures
(720 °C and 670 °C). A low maximum is obtained at 200 °C, much
less than that _after quenching from the austenitic condition.
Thus, the 200 C poak can bo oxplained by two phenomena taking
Card 1/3
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s/126/ 60/010/02/015/020
, E021/E335
The Nature of the Maximum of Internal Friction in Steel After
Thermal Treatment

place simultaneously: diffusion of carbon atoms in the retained
austenite and migration of carbon atoms to the dislocation regions

forming on account of the martensitic transformation and thermal
stresses. Further experiments wore carried out on armco iron
containing 0.019% carbon after 25% and 75% deforaation. Fig. 3 —

shows the curves obtained. Deformation of 25% leads to two peaks
at 40 and 200 C. 75% deformation gives one yeak at 200 °C. The
disappearance of the first peak can be explained by migration of
carbon atoms in the alpha-iron go more energetic positions - in
dislocations. The peak at 200 C is much lower than for quenched
steels because of the smaller amount of austenite.

There are 2 tables, 3 figures and 10 rxeferences: 2 German,

2 English and 6 Soviet.

Card 2/3
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e Nature of the Maximum of Inth Friction in Steel After
Thermal Treatment

ASSOCIATIONS: Tultskiy mekhanicheskiy institut

(Tulsk Mechanical Institute
Moskovskiy institut stali im. I.V. Stalina ;
Moscow Institute of Steel im. I.V. Stalin

SUBMITTED: Fenruary 18, 1960 -
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41700 E111/E452
AUTHOR: Krishtal, M.,A, & A _7
TITLE: Concentration of Vacancies in Iron-Chromium Alloys
PERIODICAL:Fizika metallov i metallovedeniye, 1960, Vol.10, No.5,

pp.720-726

TEXT: The author criticizes evaluation (Ref.l,2) of vacancy
concentration from measurement of electrical resistivity of quenched
specimens: the temperature vs vacancy concentration relation could
be distorted by polymorphic changes, He recommends measurement of
resistivity during heating to high temperatures and describes his
work on this, he wire specimen was held (Fig,l) at a pressure of
the order of 1077 mm Hg in a quartz U-tube in a furnace at up to
1400°C+ +he ends of the tube were outside the furnace and the
specimen ends passed out through rubber bungs and were connected to
a type MORA -49 (MOD-49) bridge. The range of compositions (%)
covered was 0,013 to 0,040 C, traces and 0,02 Mn, traces - 0,011 Si,
0.008 to 0.030 P, 0.010 to 0.023 S, O to 5.72 Cr, Resistivity
was found to increase linearly with chromium content (Fig.2).
Fig.3 shows, for the 5,72% Cr alloy, resistance as a function of

Card 1/3
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Concentration of Vacancies in Iron-Chromium Alloys

temperature: above 1140°C the experimental points deviate from the
straight line. Table 2 gives resistance changes and temperatures
for the various alloys: linear relations were obtained between the
logarithm of resistance change and reciprocal of absolute
temperature (Fig.4), the corresponding activation energies for
vacancy formation increasing from 23800 cal/g atom for Armco-iron
to 31200 for the 5.72% Cr alloy. Vacancy concentrations
calculated from these results for Armco iron and each of the alloys
are given in Table 3, They were checked by the internal friction
method already described by the author (Ref.6): the internal
friction peak at 40°C is determined for specimens with and without
vacancies, the concentration being found from the difference.
Vacancies were created by heating in vacuum to 1050 - 1370°C and
quenching. Results for the 0.85% Cr alloy are shown in Fig.5 as
Plots of internal friction against temperature for various
quenching temperatures, Table 4 like Table 3, shows that vacancy
concentration rises regularly with higher heating temperature and
lower chromium content, Table 4 also gives carbon concentration in

Card 2/3
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E111/E452 N

Concentration of Vacancies in Iron-Chromium Alloys

the solution and in the vacancies, Extrapolation suggests that
at the melting point, vacancy concentration is about 0,1 at.%.
There are 5 figures, 4 tables and 7 references: 5 Soviet and

2 Non-Soviet,
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8/123/61/000/011/020/034
AOCA/A101

" AUTHORS: _ Krishtal, M. A.; Fominykh, I. P.j Lyzlov, B. A.

"TITLR: Properties, structure and machinability of malleable cast iron with
chromium and antimony for fittings

PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no, 11, 1961, 3, abstraoct
11618 ("Sb, tr, Tul'sk, meknan, in-ta", 1960, no, 15, 20-26)

"TEXT1 An inorease in the chromium content of the metal, when alloyed steel
gets into the charge, causes a considerable prolongation of the annealing cycle
and also tool breakage during the working cf £1ttings as a result of insufficient
annealing in the first stage, Investigaticns showed that a Cr-content of 0,158
is neutralized by the additien of 0.23% Sb to the cast iron, gnt iron eontain-
" 4ng 2.56% C, 1.5% 81, 0.15% Cr, 0.23% Sbb efter heating to 960 C for 3 hours,
holding of 15 hours, cooling dowm to 720°C for 2 hours and holding at this
temperature for 10 hours, had the structure of pearlite malleable cast iron of
the KY-54-5 (KCh-54-5) grade. Tests of the machinability showed that in the
time interval between the sharpening of the taps 5-6 times more fittings from
malleable cast iron alloyed with chromium and antimony (HB 170-200) could be
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machined than those of ordinary non-alloyed cast iron, There are 3 figures,
L. Tumanova

[Abstracter's note: Complete translation]
t
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8/137/62/000/006/092/163
A160/A101

AUTHORS: Mirkin, I¢ L., Eriehtal, M. A,

———

TITLES The thermal mobllity of atoms in alloys

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 7, abstract 6I43
(In collectiont "Issled, novikh zharoprochn. splavov dlya energe-
t1ki", Moscow, Mashgiz, 1961, 5 - 33)

TEXT: Review. Discussed are the mechanisms of diffusion: the diffusion of

the pair exchange, along the vacancies, along the interstices, and the annular
d4frfusion, The results of work carried out on the determination of concentration

of vacancies by the methods of measuring the electric resistance of alloys and

of ‘the Internal friction are presented, The effect of the volumetric factor -on

the diffusion of elements dissolved by the principle of interstitial atoms-is
conegidered., As regards the diffusion of H, N, C;and B, a linear dependence of

Lhe energy of activation on the atomic diameter of the element was detected in y//
d-Fe, In the case of diffusion along the interstices, the valence of dissolved -
oTemants has a secondary importance, The diffusion of elements dissolved in
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Fe -atl NI by the-principle of substitutioa is discussed in detail, The resultis
of work on the investigation of simultaneous diffusion of several elements from
oma source are given, The effect of the structure on diffusion is investigated.

Tw= surface 4iffusion and the dependence of diffusion on cryotallographic orienta-
t1un are discussed, There are 49 references,

I. Leftonov

{Arstracter's note; Complete translation]
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|.7100 E193/E135
AUTHORS H ﬁi'ht‘l' M. A.—| and mkrov’ A.P.
TITLE: work hardening of surface layers formed by diffus ion

of wmolybdenum into iron and its alloys

PERIODICAL: Fizika metallov i metallovedeniye, vol, 12, no.3, 1961,

TEXT:

389-394
Oone of the shortcomings of the diffusion method of

surface-hardening of metal components is that they produce
diffusion layers whose hardness and strength decrease with the

distance

from the surface, Means of attaining uniform mechanical

properties across such diffusion layers are required, and a

possible
propertie

asscciate

method for achieving uniformity in the mechanical

s is described in the present paper, The method proposed

on the fact that (a) the variation of hardness is j
d with the gradient of the alloying element concentration C<:

across the thickness of the diffusion layer; and (b) the rate of
work-hardening of ferrite decreasen with increasing content of

alloying

additions. Consequently, a diffusion layer subjected to

plastic deformation should work-harden most in its softest part
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and least in the hardest region with the maximum concentration of
the alloying additions, To verify this proposition a series of
diffusion experiments were carried out. Diffusion couples were
formed by a molybdenum foil (0.04-0.05 mm thick) sandwiched
between strips of iron or one of the five types of iron-base
alloys, containing up to 5 at.% Co, Si, Cr, W, and V. Good
contact at the diffusion interface was ensured by spot-welding the
components in hydrogen, after which they were subjected to a
vacuum diffusion treatment for 10 hours at 1250 oCc. Each diffusion
couple was sectioned, and micerohardness, H“. measurements were
taken across the thickness of the diffusion layer at regular
intervals, Each type of the specimen was then compressed to 10,
20, 30 and 40% reduction in thicknuss, after which the micro-
hardness measurements were again carried out, the degree of
localised deformation ¢, %. in the diffusion layer being deter-
mined from the decrease in the distance between the original
microhardness tester indentations. From these data the so-called
specific microhardness AHp/e (where AH, 1is the increase in
Hy due to deformation ¢) was determined which gave the measure
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of work-hardenability of a particular region of the diffusion layer.
The results are reproduced graphically, those obtained for the

5 at.% Co-Fe alloy being shown in Fig.3 where Hy (kg/mm2, left-
hand scale), [\Hy/c, and ¢ (%, extreme right-hand scale) are
plotted against the distance {mm) from the surface of the

diffusion layer formed by diffusion of molybdenum, Circles and
squares denote Hy before and after 40% total deformation,
respectively; the variation of localiaed deformation ¢ in a
specimen deformed to 10% reduction in thickness is denoted by white
triangles, black triangles relating to specific microhardness
(LsHp/c) of specimens deformed to k0¥ reduction in thickness,
Analysis of these and other results showed that hardness of the
diffusion layers studied varied across their thickness in accordance b><

Work hardening of surface layers ....

with the variation of the molybdenum centent., The effect of plastic
deformation (compression) on the variation of Hy: € and AHy/e
across the thickness of a diffusion layer was also dependent on the
molybdenum content, the regions of low Mo content being
preferentially work hardened, This proved the possibility of using
plastic deformation to attain greater uniformity of mechanical
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properties across surface diffusion layers. The beneficial effect

of plastic deformation was most pronounced in the diffusion layers
formed by molybdenum in the Fe-Si, and least noticeable in the

Fe-V alloys.

There are 7 figures and 12 references: & Soviet-bloc, 4 Russian
translations of foreign language articles, and & non-Soviet-bloc, Jx
The English language references read as follows:

Ref.2: C. Austin. Trans. ASM, 1943, vol.31l, 321.

Ref.%: giéAustin. L. Luite, R. Lindsay. Trans. ASM, 1945, Vol.35,
Ref.5: C, Lacey, M. Gensamer, Trans. ASM, 1944, Vol.32, 88.
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s_/126/61/012/005/022/028
1§ 1) EOLO/E435
AUTHORS ¢ Krishtal, M.A., Baranova, v.I.
TITLE: Internal friction and electrical resistivity of ferro-

“chromium alloys

PERIODICAL: Fizika metallov i metallovedeniye, v.12, no.5, 1961,
768-771

TEXT Due to the ease of formation of chromium carbides, the
mobility of the carbon atoms in solid solutions of ferro-chromium
alloys can be appreciably affected and with it the mechanical
properties of the metal. The problem was exained by determining

the kinetics of carbides dissolution in chromium-containing solid
solutions during their heating prior to quenching. For this

purpose, measurements were made of the internal friction and
electrical resistivity of wire-shaped specimens 0.7 mm in diameter

and 160 mm long. The specimens were completely annealed by

holding for 2 to 3 hours at 1050°C and quenched in water from k/
720 to 1200°C. Before quenching, the specimens were heated in 1
vacuo for 10 to 40 minutes, depending on the Cr content.

Internal friction was measured by the torsional pendulum method in
Card 1/3 '
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vacuum relaxator apparatus. Annealed specimens containing

chromium carbides were found to have no internal friction maximum

on the temperature curve, However, specimens quenched from

800°C gave internal friction maxima corresponding to 30 to 40 and
170°C, The actual value of the internal friction peak rises with
increasing temperature of quenching, reaches its maximum for the
quenching temperature of 1050’C and then drops. The height of

both internal friction maxima was found to be dependent on the

chromium content in the alloy. The specific resistivity of the 0(

specimens diminishes with increasing quenching temperatures (up to
1100°C) and passes through a minimum at 1050°C but it increases if
the specimena are quenched from temperatures exceeding about 1100°C.
It is concluded that an increase of the quenching temperature

leads to progressively higher carbon contents of the solid

solution because of the rising solubility of chromium carbides.,

The concentration of carbon at points of its introduction into the
solid solution rises up to a temperature of 1050°C, while further
heating above this temperature leads to the formation of vacancies
which tend to be occupied by carbon atoms shifting from the points
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of their original introduction. The lower temperature internal
friction maximum (30 to 40°C) is believed to be comnected with
carbon migration in the stress field around the iron atoms. The
high temperature internal friction maxamum (170°C) is thought to be
connected with the migration of carbon atoms in the solid solution
around the chromium atoms and, perhaps, with their migration to
positions surrounded by iron atoms. There are 4 figures and

5 Soviet-bloc references,
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